Effects of fructose on hepatic glucose metabolism.
The liver plays an important role in glucose tolerance. A number of studies have suggested fructose improves glucose tolerance especially in insulin resistant settings. This review summarizes the recent work suggesting that fructose enhances glucose tolerance by augmenting liver glucose uptake. This increase may be mediated by the translocation and activation of hepatic glucokinase. Catalytic quantities of fructose (<10% of total carbohydrate flux) enhance liver glucose uptake in a dose dependent manner. The primary fate of the glucose is glycogen synthesis. The ability of fructose to augment liver glucose uptake is not impaired by the presence of marked insulin resistance such as in type 2 diabetes or infection. In addition, it is able to further enhance liver glucose uptake in the normal adapted setting of total parenteral nutrition and reverse the infected-induced decrease in liver glucose uptake. Studies also demonstrate that the beneficial effects of fructose on liver glucose uptake during chronic nutritional support do not persist. Fructose is a potent acute regulator of liver glucose uptake and glycogen synthesis. Inclusion of catalytic quantities of fructose in a carbohydrate meal improves glucose tolerance. This improvement is primarily mediated by the activation of hepatic glucokinase and consequent facilitation of liver glucose uptake. The improvement in glucose tolerance is most evident in insulin resistant settings (e.g. Type 2 diabetes and infection). The beneficial effect of fructose on hepatic glucose disposal, however, does not persist if fructose is given continuously such as in total parenteral nutrition.